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PFROXIMATELY 25% OF THE 11
million refugees throughout the

world are women of reproduc-
tiveage.'* Among women of reprodue-
tive age, Teproductive health is an im-
portant companent of overall health,
particalarly in developing countries
where pregnancy and childbirth may
pose substantial health risks and where
poor birth outcomes are common,?
These risks may be magnified for
WaEn '|'i1.-:i11|g in r:{ugr.: stl:ti.ngi-,:
where hardship and suffering may con-
tribute to poor health and aceess o
health care services is usually limited,
Until recently, licele attention has
been given 1o reproductive health in
refuges settings; however, this area is
increasingly recognized as an impor-
tant component of refugee health and
well being.* For example, the United
Mations High Commissioner for Refu-
gees has stated, “While food, warter amd
shelwer remain a priorily, reproductive
health care is amang the cracial ele-
ments that give refugees basic human
welfare and dignity thar ks their righe.
In this soady, we assessed an impor-
tant aspect of reproductive health, preg-
MECY cutoome, among Burundian ref-
gees in Tanzanin, We had 3 main
abjectives: 1o estimate the incidence of
3 indicators of poor pregnancy oul
come—{etal death, neonatal death, and
low birth weight; to determine risk fac-
tors for these outcomes; and to est-

Context Litthe is known about pregnancy outcomes amang the approximately 14
million refugees worldwide, 25% of whom are women of reproductive age.

Objective To estimate incidence of and determine risk factors for poor pregnancy
outcomes and b0 calculate the contribution of maortality from neonatal and maternal
deaths to averall mortality In 2 refugee carmp,

Design Cress-sectional review of necords and survey, conducted in February and March
19,

Setting Mtendeli refugee camp, Tanzania.

Participants For the overall assessment, 664 Burundi women who had a preg-
nancy outcome during a recent S-month period (September 1, 1997=lanuary 31, 1998)
and thelr 679 infants; 528 women (31%) completed the survey.

Main Quicome Measures Incidence of fetal death (fetus bom=500 g or =22
weeks' gestation with no signs of life), low birth weight £2500 g, neonatal death
(death <28 days of life), and maternal death (deaths during or within 42 days of preg-
nancy fram any cause related to or aggravated by the pregnancy or its management),

Results The fetal death rate was 45,6 per 1000 births, the neanatal mortality rate
was 25.3 per 1000 kive births, and 22.4% of all live births were low birth weight, Com-
pared with women without poor pregnancy cutcome, those with poor pregnancy out-
come were mare likely to report prior high sodoeconomic status (adjusted odds ratio
[OR], 1.6; 95% confidence interval [CI], 1.1-2.4), having a first or second pregnancy
(DR, 2.2; 95% CI, 1.4-3.4), and having 3 or more episodes of malasia during preg:
nancy (OR, 2.0; 95% CI, 1.4-3.1). Heanatal a2nd maternal deaths accounted for 165
of all deaths during the period studied,

Conclusions Foor pregnancy cutcomes were common in this refugee setting, and
neonatal and maternal deaths, 2 important components of reproductive health=
related deaths, contributed substantially to overall martality,
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2 reproductive health-related canses,
neonatal and maternal deathy, o aver-
all camp moralicy.

METHODS

This study was conducted among Bu-
mundian refugees in the Miendeli refu-
B CRTP in the ngunn re&inn of Tan-
zania during February and March 1998;
the camp was established in July 1996,
Tanzania is located in East Africa and
shares a border with Burundi in the
nerthwest reglon of the country
(FiGuae}. Approval for this study was
granted by the institutional review

D000 Amverican Medical Association, All rights reserved.

trol and Prevention (CDC), Atlanta, Ga,
and the Tanzania Commission for Sei-
ence and Technology, Dar & Salaam,
Informed consent was obtained from all
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Figure. Locabion of the Miendel Refugee
Camp
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participants; the interviewer provided
awritten consent form and read and re-
viewed the form with each potential
participani.

Incan effort wo caplure all pregnancy
cutcomes, we examined existing log-
beaoles [rom the camp and from the re-
ferral hospital, located in a nearby Tan-
zanian village, about a 1.5-hour drive
fram the camp, We included in the
study population all women from the
camp who gave birth to a live born or
stillbom infant from September 1, 1997,
through January 31, 1998, Informa-
tion about the pregnancies of all eli-
gible women, such as birh weight, fe-
tal death or neonatal death, and place
of delivery, was then abstracted. The
maternity loghbook for births that oc-
curred in the camp hospital and the log-
book of all home bhirths were re-
viewed. Traditional birth atiendants
assist with most home births and bring
neonates bom at home into the camp
hosplal within 24 howrs of delivery to
be weighed and registered. Tradi-
tional birth attendants also eallect and
tecotd this information for neonates
wheo are bormn a1 home wnattended, The
grave digger's book was examined o
identify fetuses or neonates thar died.
Burial of fetuses is the custom in this
culture, and parents will come o the
grwe dipgger o register the death sa that
they can obtaln a burial shroud,

Aregiseer that identified women who
wire feferred to the village hosplial was

reviewed, Delivery logbools for all vagi.
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nal deliveries and the operating the-
ater leghook from all cesarean deliver-
ies were examined v ientily refugee
women who had deliversd at the refer-
ral hospital. The inpatient logbook was
also checked to ensure that all preg-
nant refuges women who had been reg-
istered at the hospital during the snedy
peried were included. Afer compila-
tion of all pregnancy outcomes identi-
fied by the logbooks, the list of women
was sorted by address and reviewed by
traditional birth attendancs for com-
pleteness and accuracy. This list most
likely included the majority of women
with pregnancy outcomes during the
study period as it contained all deliv-
eries in the camp or referral hospital,
all recorded fetal and neonatal deaths,
and all home births (incloding seill-
hirths) known to the traditional birth
atendants. Typleally, each traditional
birth atendant is assigned a small area
inn the carnp and knows the women in
her area guite well. For example, dur-
ing each pregnancy a traditional birth
attendant is responsible for delivering
medications, such as iron and chlorg-
quine, to the homes of each pregnant
woman on a weekly basis,

For the first part of this study, we cal-
cullated the incidence of 3 messures of
poor pregnancy cutcome: fetal death,
neonatal death, and low birth weighe. A
fe1al death weas defined as a fetus weigh-
ing F00 g or more or having a gesta-
tiomal age of 22 weeks or longer and bom
without any signs of life, The fetal death
rate is defined as the number of lewal
deaths during a specified period per 1000
births during the same period; fetal
deaths were counted as births in the de-
nominator,” A neonatal death was de-
fined as the death of a live born infant
within 28 days of life. The neonatal mar-
tality rae is expressed as the number of
neonatal deaths during a specified pe-
ricsd per 1004 bive births during the same
period.” The low birth weight percent.
age was deflned as the number of live
bomn infanis weighing less than 2500 g
divided by all live hirths with a re-
corded hinth weight.?

For gur second objective, we inves-
tigated potential risk factors for poor

pregnancy ewtoome. We relied ona sur-
vy that was administered 1o all women
identified by the logbooks who could
be located and agreed to partbcipate in
an imterview. The 20- 10 35-minute sur-
wiy was comducted in Kirundi, the lan-
guage of Burundi, by local female refu-
gee interviewers who had received
standardized training. The survey had
been field tested and validated in de-
veloping country populations, incled-
ing Tanzania and Burundi, and pilot
tested i a nearby camp with Burmsn-
dian refugees,

For the third part of our smdy, we
estimated the contribution of mortal-
iy from 2 reproductive health-related
causes, neonatal and maternal deaths,
te overall camp mortality, Maternal
deaths were defined as deaths during
or within 42 days of pregnancy from
any cause related o or aggravaced by
the pregnancy or iis management.* To
measure morialicy, we fownd we could
net simply use overall camp mortality
staristics that had been abstracted from
weekly reports compiled by the Inter-
national Rescue Commitiee, A nongov-
emmental organizadon thar adminis.
ters all health care in the camp. For
example, review of the loghooks and
risk factor survey identified 2 number
of neonatal deaths that were not in-
cluded in the camp statistics; these were
of neonates bom alive who died shordy
after birth. They were incorrectly re-
corded as feral deaths in the death log-
book, even though the newborn ¢i-
ther had an Apgar scote greater than 0
or had been reported by the mother as
borm alive but dying shortly after birth,
We added these neanatal deaths to the
overall camp monality figures. In ad-
dition, we found that maternal deaths
were recorded in camp mortality sta-
tistics but not identified as maternal
deaths; we included those we could
identify in our analysis,

In the field, both the preliminary daa
analysis of the 3 pregnancy outcome
measures and the ealeulaion of the con-
trifation of maternal and neonatal mor-
talfty 1o overall camp moriality was per-
leermed using Epi Info, version & (CDC).
The data were kater converted for use
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with a statiztical :nn.l}r'.gi.s enftware
program (545 SAS Institute Ine, Cary,
HC). For the risk Factor survey, unad-
justed adds maios (ORs) with 95%
conlidence intervals (Cls) wene calou-
Lated vo identify significant predictors
of poor outcome, Adjusted analysis
was performed to correct For potential
confounding: the loglstle regression
model ineluded all variables that were
significant at the P= .20 level in the uni-
variate analysis, and backward elimi-
nation was performed. 1 i imponant
to nede that the reported unadjusted and
adjusted ORs should nat be inter-
preted as relative risks,
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Table 1. Characteristics of 538 Women With Compleied Sunveys and Odds Ralios
for Poor Cutcome of Pregnancy®
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RESULTS

A taral of 564 women were identified
as having given birth during the
S-manth sl!u-:l}" p-:ﬁ-l}d; 538 (81.0%) of
these women completed the survey. OF
the 126 wormen who did not, 2 died, BE
valunuarby returmed o Burundi, and 36
elther were not locaed or refused to
participate. Ths, our participation rate
for women who remained in camp was
03, 7%,

Summary characteristics for all par-
ticipants, §5% of whom had ardived in
1996, are shown in TABLE 1, Mean age
was 17 years; almost all (98.0%) were
miarried, and most (96.6%) were both
married and living with their hus-
bands. Almost all the women {(99.0%)
had ar least 1 prenatal care visit, but
rmuost had entered care late, ar abowt 20
to 23 weeks of pregnancy. More than
0% of births were attended by a tra-
didonal birth anendant; less than 2%
were unattended. Traditional binh ar-
tendants, who underwent a 4-week
training course taught by nurse mid-
wives in the camp prior o being certi-
fied and registered, attended both home
deliveries and deliveries in the camp
haspital,

The incidence of each of the 3 preg-
nancy ourcames i shown in TABLE 2
for both the surveyed and overall popu-
lations. The overall populaton com-
prised 864 women who delivered 679
infants, including 15 sexs of twins, This
overall population included surveyed
women as well as those who died, re-
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Table 1. Incidence of Pocr Pregnancy Ouicomes®
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Table 3. Major Causes of Death Among
Bunundian Refugesd in Miendeli Refuges
Camp, Jeplember 1, 1997-Januany 31, 1998
(Total Deaths = 134)
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wurred to Burundi, were not located , or
refused participation. In this popula-
tion, the fetal death rate was 45.6 per
1000 births; the neonatal mertality rate,
283 per 1004 live births; and the per-
centage of low birth welghy, 22 4%,

Because preliminary anabeses showed
that the 3 pregnancy outcome mea-
sures (fetal death, neonatal death, and
low birth weight) had similar risk fac-
orz, we combined them into a single
measure of poor gutcome. Both ad-
justed and unadjusted ORs for the com.
bined owteonte measure are shown in
Table 1.

In the univariate anakysis, 5 factors
were found to be pasitively associated
with poor outcome: prior high socio-
cconomic status, defined as having
lived in a household in Bumindi with
electricity, a radia, & television, or a
refrigerator prior 1o becoming a refu.
gees having not used kinth contrel in
Burandt, having 2 or fewer children in
the household; having a first or sec-
ond pregnancy; and having had 3 or
more episodes of malarta during the
pregnancy being analyzed. Compared
with women who did not have a poor
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pregrancy ouloome, women with a poor
Pregmancy outcome were more likely
to be aged 35 years or older. Since lirst
and second pregnancies had similar per-
centages for poor outcome, 38.8% and
T4.3% lﬁpﬂ!li\.‘t]}', I'|'|=].I WETE COM=
bined inte a dichotomous variable [ =32,
=1 pregnancies), Because the number
of pregnamicics and the number of chil-
dren in the househald were Found to
be somewhat colinear, we used only the
number of pregnancics in the final
madel, Multiple measures of high socko-
eoomomic status were wead and kneluded
bicycle cwnership (43%), having a lush
tolle (£.3%), and living in a house with
wood, tile, or cement Noors (24%). Use
of dilferent definitions for high socio-
economic status did not substantially
alter the asseciation. Factors consid-
ered in the univariate analysis and not
found o be significantly associated with
pregnancy outcome included educa-
tion, literscy, multiple measures of food
supply, marital s1aius, having a mis-
tmed or unwanted pregnancy, use of
birth control in the camp, place of
delivery, and birth attendane.

In the adjusted analyses, women with
A POOT Pregnancy Gulcome WErE more
likely to have high prior secioeco-
nomic status, first or second preg-
nancy, and 3 or mare eplsodes of ma-
laria during the pregnancy compared
with women who did nog have 3 poor
pregnancy outcome. Although morne
than 60% of women reported 1 or mare
episodes of malaria during their preg-
mancy (Table 13, anly 4% of women re-
ported having had malaria prior o mi-
gration from Burundi Although 3 or
more episedes of malarta was a risk fae-
tor for poor outcome, when malaria ex-
posure was defined as 1 or more epi-

sodes du ri.rlg pregnancy, a ﬁgniﬁnn:
association was not found. Ninety per-
cent of survey pamicipants reporoed wh-
ing weekly chloroguine prophylaxis
during pregnancy, which was deliv-
ered o their houses by the traditional
birth anendants,

Druring the 5I1.||,']:|.' Pr.rin;u;l , there were
19 neonatal deaths (4 previously mis-
classified as feral dearks) and 2 maternal
deaths, neither ol which had pr:l.'i.nl.L-:I:.'
been classified as pregnancy-related,
During the same peried, there were
13+ deaths o the camnp overall. Thus,
reproductive health=related mortality
due to meonatal and matermal deaths
accounted for 16% of overall camp
miortality and ranked third belhind ma-
laria and acute respiratory infection as
a cange af death (TAELE 3).

COMMENT

In the first par of this soudy, we found
high rates of poor pregnancy outcome
with an overall fetal death rate of 45.6
per 1000 births, 3 neonatal mortality
rate of 29.3 per 1000 live births, and
22.4% low birth welght (<2500 gh. To
place these figures in their proper con=
text, the most appropriate compari-
son would be to rates of poor preg-
nancy outcome among this same
population prior to becoming refu-
gees. Unformunately, these data are not
available. In such cases whete compari-
50m data regarding reproductive health
status prior to becoming a refuges are
nat available, some refuges health ex-
perts advocate using health measures
of the hest country population for comm-
parison.® For example, the low hirth
weight percentage in Tanzania in 1990
wat 14%," indicating that the host coun-
try has a lower incidence than the refu-
goee population. The high rates of poor
pregnancy outcome in this relugee
population, compared with the host
population, suggest that refuges women
may be a particularly vulnerable group.

The eollection of data in this refu-
ger senting was challenging and several
problems with the accurate ascerain-
ment of fetal death, neonatal death, and
low birth weight were encountered.
First, some neonatal deaths were mis-
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classified as fetal deaths, Although we
reclassified some of these by interview.
ing the mothers and checking the
delivery logs, it is likely that we missed
others. Second, although the grave dig-
ger kepta log of fetal deaths, some fetal
deaths, particularly earlier in gesta.
tion, may not have been brought by the
mother w e grave digger to be regis-
tered. A third concern is that the low
birth weight percentage may have been
underestimated. Rather than being
smeoth, the binh weight distribution
had unusually large spikes at several
poins (2000, 2500, 3000, and 3500 g1,
probably due to *rounding off” of birth
weights. It is quire 1kely thar some nsa-
borns recorded as 2500 g aciually
wilghed slightly less and should have
been considered low birth weight.

Irs the second part of this study, we
iclentified 3 risk factors for poor preg-
nancy gutcome: having a first or gec-
ond pregnancy, prior high seciceco-
notie stanes, and 3 or more episodes of
malaria during pregnancy. The associa-
tion between bow paricy and poor out-
come may be explained in part by the
tendency of birth weights 1o increase
with subsequent pregnancies. ™ As for
the secand finding, previous studies of
both developed and developing coun.
tries have shown high socieeconamic
status o be generally protective against
poor pregrancy outcome,™ but a Dan-
ish study published in 1997 found thac
a recent decline in soctal statas inde-
pendenthy predicted low bisth weight, 12
[nn the Muendeli refugee camp, assum-
ing that all the women lived under simi-
lar conditions, those from higher socio-
economic households would have
sullered the greatest decline in social sta-
tus, Women who were economically ad-
vantaged in Burundi may Lack skills,
such as collecting lrewood and garden-
ing, which would be of benefit to them
in the relugee seting, Furthermore, de-
cline in social status may cause psycho-
logical stress that might adversely im-
pact pregnancy. Alematively, women
with prior high ecomomic status may also
heave had a higher seroprevalence of hu-
man intmunl:lﬂrﬁﬁ:nqr' vims (HIV),
which we could not measure. In other

East Alrican settings, high socioeco-
nomic status has been acsociated with
increased HIV serapositivity, "% and HIV
seropositivity, in tam, has been associ-
ated with increased rates of poor preg-
nancy owtcomes.'*

Three or more self-reporved epi-
sodes of malaria during pregrancy was
found to be a risk Betor for poor out-
come. By sell-repant, prior history of ma-
laria amang this population was rela-
tively uncommeon, with only 4% of
survey participants reporting episodes
of malaria prior 1o cofming to Tanzania.
Alhough we have no information to
validate the accuracy of a history of self-
reported malaria, low rates of malaria
have been documented in certain areas
of Burundi." In malaria endemic aness,
malaria has been shown to adversehy af-
fect pregnancy outcomes, such as birth
weight. " There is less informarion on the
consequences of malaria for women who
have not previously lived in malaria en-
demicareas. Despite high reported com-
pliance rates with weekly chloroguine
prophylaxis, there was a high reported
imcidence of malaria in pregrancy. This
may be attribucable w high mies of chlo-
roquine resistance: the unpublished rates
of treatment failures with chlorequine
range from 25% to 57% In Tanzania
(T.K. Mutabingwa, Mational Instinste of
Medical Research, Dar e Salzam, Tan-
zamnia, oral communication, Movember
19997, In sestings with chloroquine-
resistance, the use of effective antdma-
larial drugs other than chloroquine dur-
ing pregrancy ' has been recommended.

Zeveral important limitations of this
study relate primarily 1o the risk Beor
anabysis. First, aboat 2006 of the women
idenified in the logbooks did not par-
ticipate in the survey. We were able o
include their data in our caleulations of
the incidence of the 3 principal out-
oome e, However, we counld not
obtain information on risk factors for
thess women and including them in our
univariate and multivariate analyses
might hawve changed those resulis, Sec-
ond, women whoe had a poor preg-
TEnCY ouleme n'l.::,"'h:'.rg rememibered
their pregnancies differently than did
those who had a healthy newborn,
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thereby introducing recall bias, How-
ever, in this colture, recall biss assod-
ated with low birth weight is unlikely,
since low birth weight is not viewed as
an adverse event. Third, there was in-
complete ascentainment of important risk
[actors known to increase the risk of poor
pregnancy outcome, such as syphilis™®
and, 25 noted, HIV seropositivity. Syphi-
lis screening during pregnancy was not
perfomed in the camp, Fourth, as pre-
vigaeshy mentioned, risk factors such as
malaria were ascertained by self-report
becanse aboratory confirmation was not
possible. Fifth, despive debates about the
appropriate measure of association for
croig-sectional studies, '™ we have cho-
sen to report unadjusted and adjusted
ORs=, which should not be misinter.
preted as relative risks.

Im ke thicd part of our study, weex-
amined the contribution of neonatal
and maternal deaths to overall camp
mortality and found that these 2 types
of reproductive health-related mortal-
iy accounted for 16% of overall camp
mortality, We chose to classify neona-
tal deaths as reproductive health=
related deaths simce desth asound the
time of birth is largely affected by events
during pregnancy and birth, Maternal
moriality is an important measure of re-
productive health, a5 well a2 a basic in-
dicator reflecting the overall health of
a population.®

Unformunately, we have limited clini-
cal information about maternal and
neonatal deaths. Although investiga-
tions of maternal deaths are not rou-
tinely pecformed, we have some infor-
mation about the 2 maternal deaths,
based on discussions with health care
workers in the camp. In 1 case, the
woman had intrapartum seizures and
was being treated for presumed eclamp-
sin. She died shonly afver delivery, and
itwas later determined that she had un-
diagmosed eereliral malaris, [n the other
cage Lhe woman died from sepsis
following an emergent cesarean deliv-
ery. We have no additlonal clinical
information about the neonaral deaths,

There are several limitations in our
caleulation of the contribution of neo-
natal and maternal deaths that qualify
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theirinterpretation. First, it is ikely thay
we underascerained such deaths since
there was no established systern for
eounting maternal deaths. We were able
to verify that 2 women died shorthy
after delivery from obsterric compli-
cations, bur i is lkely that we missed
other maternal deaths. Sscond, each
death, whether neonstal or maternal, was
counted once. By counting these deaths
equally, we undenestimate the potentally
ctastrophic effects the death of amother
may have on & household, particularly
when she leaves behind }'uungi:hi.'ldl'tn
whe depend o her care, Third, in this
eabeislation, aclear distinction was made
between fetal and neonatal deaths, From
the data colleetion viewpoint, the dis-
tinction between fetal and neonaral
deaths is important because neamnatal
deaths, but ot feral deaths, are included

in overall morality statistics, However,
from the point of view olthe mother, who
CAFFIES @ PREgnancy o term o near temm,
the distinction between a baby that dies
shorthy before birth and a baby thay dies
shortly after birth may not be as impor-
tani. Both cases represent a tragic owt-
come fiar the woman who in neither case
has a living baby. Fourth, we used en-
hanced surveillance to detect neonatal
and maternal deaths by looking thraugh
logbooks and interviewing mothers, By
contrast, we relled on routine surneeil-
lance measures for caleulation of over-
all mortality rates for deaths due to other
causes, This may have led o an overes-
timation of the contribution of thess 2
causes of deaths o everall mortality.
A final note of caution is thar this re-
port on 2 important components of re-
productive heslih-related morakity, neo-

natzl and maternal deaths, deals only
with a fraction of reproductive health=
relaned desths ancl their canses, Other imi-
portant reproductive health-related
deaths and their cavses, such as bleed-
ing associated with a spontanenis abor.
tion or ectaphs pregnancy, or desth lrom
sepricabonmion, were not included in this
analysis,

In summary, this study is one of the
lirst reports that describes pregnancy
outcomes among refuges women and
documents the contribuclon of neona-
tal and mavernal deschs wo overall mor-
talivy in a refugee camp, These find-
ings highlight the importance of
reproductive health in refugee set-
tings. Further research in this area is
needed to cleardy characterize the scope
of the problem so that appropriate in-
terventions can be designed.
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